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(54) TiUe: CONTINUOUS ROTARY LINK FOR MULTIFUNCTION HEAD 
(57) Abstract 

A continuous rotary link (10) to be mounted between an 
articulated boom (14) of a vehicle and a multifunction head (18) is 
described herein. The continuous rotary link (10) includes a fixed 
assembly (12) mounted to the articulated boom (14) and a rotatable 
assembly (16) rotatably mounted to the fixed assembly (12) and to 
which the mulUfunction head (18) may be mounted. Fluid transmission 
circumferential channels (64, 66, 68) are provided between the fixed and 
rotatable assemblies (12, 16) to allow hydraulic fluid to be transferred 
between these two assemblies everi during the relative rotation of the 
rotatable assembly (16) with respect to the fixed assembly (12). The 
continuous rotaiy link also includes electrical connectors (94, 96, 98, 
100) so mounted to the fixed and rotatable assemblies (126. 128, 130, 
132) as to remain in electrical contact during the rotation of the rotatable 
assembly (16). Electrical signals may therefore be exchanged between 
the fixed and rotatable assemblies (12, 16) during the continuous 
rotation of the rotatable assembly (16). 
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TITLE OF THt= INVENTION . 

CONTINUOUS ROTARY LINK FOR MULTIFUNCTION HEAD 
FIFLD OF THE INVENTION 



The present invention relates to rotary links. More 
specifically, the present invention is concerned with a continuous rotary 
link to be mounted between an articulated boom of a vehicle and a 
1 0 multifunction head to enable the multifunction head to continuously rotate 
with respect to the boom. 

' p ^r.KfiROUNn np the invention 

15 Continuous rotary links interconnecting grapples and 

articulated booms are widely known in the art. These rotary links usually 
include a body enclosed in a sheath where at least two grooves are 
provided between the body and the sheath. Fluid, generally oil, may thus 
be transmitted between the boom and the grapple even during the 

20 rotation of the grapple with respect to the boom. 

United States Patent N° 5,441 .090 issued on August 15, 
1 995 to Terrence Hill et ai and entitled: "TREE CUTTING AND WOOD 
MANIPULATING GRAPPLE" describes a grapple provided with an 
25 hydraulically powered saw and mounted to the boom of a vehicle via a 
continuous rotary link joint designed to allow fluid to be transmitted from 
the boom to the grapple while they are rotated relative to each other. 
Since the saw mounted to the grapple is hydraulically powered by the 
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fluids transmitted via the rotary lini<, it may be actuated at any angular 
position of the grapple with respect to the boom. 

A major drawbacl^ of the grapple of Hill ef a/, is that the 
5 number of grooves in the rotary link is increased by the use of a 
hydraulically powered .saw. Indeed, since no control is possible at the 
grapple level, each hydraulically powered device provided on the grapple 
must be supplied via an independent fluid line connected to a separate 
output of the rotary link to allow the user to control each device 
10 independently. 

OBJECTS OF THE INVENTION 

An object of the present invention is therefore to provide 
15 an improved continuous rotary link. 

Another object of the invention is to provide a 
continuous rotary link provided with electrical connectors enabling 
electrical signals to be exchanged between the vehicle and the 
20 multifunction head. 

SUMMARY OF THE INVENTION 

More specifically, in accordance with the present 
25 invention, there is provided a continuous rotary link for a multifunction 
head comprising: 

a fixed assembly having a longitudinal axis; 
a rotatable assembly mounted to the fixed assembly; the 
' rotatableassembly being rotatable about the longitudinal axis; . 
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means for transmitting fluid from the fixed assembly to 
the rotatable assembly; the fluid transmitting means having a first portion 
mounted to the fixed assembly and a second portion mounted to the 

rotatable assembly; 

5 at least one electrical signal transmission assembly 

including a first electrical connector mounted to the fixed assembly and 
a second electrical connector mounted to the rotatable assembly; one of 
the first and second electrical connectors being circular and coaxial with 
the longitudinal axis; the other of the first and second electrical connector 

10 contacting the one electrical connectors and running on the one electrical 
connector upon rotation of the rotatable assembly about the axis; 
whereby an exchange of electrical signals between the fixed assembly 
' and the rotatable assembly is enabled by the continuous electrical contact 
between the first and second electrical connectors. 

15 

According to another aspect of the present invention, 
there is provided a continuous rotary Wnk for a multifunction head 
comprising: 

a fixed assembly having a longitudinal axis; 
20 a rotatable assembly rotaitably mounted to the fixed 

assembly and configured to receive the multifunction head; 

means for transmitting fluid between the fixed assembly 
and the rotatable assembly; the fluid transmitting means having a first 
portion mounted to the fixed assembly and a second portion mounted to 

25 the rotatable assembly; 

means for transmitting electrical signals between the 
fixed assembly and the rotatable assembly; the electrical signal 
transmitting means having a first portion mounted to the fixed assembly 
and a second portion mounted to the rotatable assembly. 
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It is to be noted that the term "multifunction head" used 
herein and in the appended claims is to be construed as any attachment 
to be mounted to an articulated and/or telescopic boom of a vehicle, 
5 including a controller configured to receive electrical signals from the 
vehicle and to control specific elements of the attachment In response to 
these electrical signals. 

Other objects, advantages and features of the present 
10 invention will become more apparent upon reading of the following non 
restrictive description of preferred embodiments thereof, given by way of 
example only with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF TH^ DRAWING3 

15 

In the appended drawings: 

Figure 1 is a perspective view illustrating a continuous 
rotary link according to an embodiment of the present invention provided 
20 between a boom of a vehicle and a multifunction head; 

Figure 2 is a perspective view illustrating an enlarged 
view of the continuous rotary link of Figure 1; 

V 

25 Figure 3 is a exploded perspective view of the 

continuous rotary link of Figure 1 ; 

Figure 4 is a side elevational view of the electrical 
connectors of the continuous rotary link of Figure 1; and 
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Figure 5 is a sectional view taken along line 5-5 of 

Figure 4. 

p f= RnRIPTIQN OF THE PRE FFRRFn FMBODIMENT 

5 

Turning now to Figure 1 of the appended drawings, a 
continuous rotary link 10 according to an embodiment of the present 
invention will be described. 

^0 The continuous rotary link 1 0 includes a fixed assembly, 

generally denoted 12, shown mounted to the end of an articulated boom 
14, illustrated in dashed lines, and a rotatable assembly, generally 
' denoted 16, rotatably mounted to the fixed assembly 12 and to which a 
harvesting head 18, illustrated in dashed lines, is mounted. 



15 



20 



It is to be noted that the harvesting head 18 is only an 
example of a multifunction head that could be mounted to the rotatable 
assembly 16. It is also to be noted that the articulated boom 14 could be 
replaced by a telescopic boom (not shown). 



As will be easily understood by one skilled in the art, the 
continuous rotary link 10 enables hydraulic fluid to be exchanged between 
three hydraulic fluid conduits 20, 22 and 24 of the vehicle (not shown) and 
three hydraulic fluid conduits 26, 28 and 30 of the han/esting head 18. 
25 These three hydraulic fluid conduits 26, 28 and 30 are sufficient to 
provide fluid pressure to operate the various devices of the harvesting 
head 18 as will be described hereinafter. Indeed, the fluid conduit 28 is 
used to supply hydraulic fluid from a hydraulic fluid resen/oir (not shown) 
at a predetermined pressure, the conduit 26 is the retum conduit to the 
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hydraulic fluid reservoir and the third hydraulic fluid conduit 30 is a drain 
returning to the fluid reservoir. 

As mentioned hereinabove, one feature of the present 

5 invention is to enable electrical signals to be exchanged between the 
vehicle and the harvesting head 18 while allowing continuous rotation of 
the harvesting head 18 about a rotation axis 32. An multiple conductor 
electrical cable 34 is therefore connected to the fixed assembly 12 and a 
corresponding multiple conductor electrical cable 36 is connected to the 

10 rotatable assembly 16. As will be described hereinafter, the electrical 
connections between the electrical conductors of the cables 34 and 36 
are maintained during the rotation of the rotatable assembly 16 about axis 
' 32. 

1 5 The exchange of electrical signals between the vehicle 

and the harvesting head 18 enables the control of a plurality of 
hydraulically powered devices of the han/esting head 18 without requiring 
a great number of fluid conduits. Indeed, the electrical signals supplied 
to the harvesting head 18 may be used to control electrically actuated 

20 valves (not shown) used to supply hydraulic fluid to the hydraulically 
powered devices of the harvesting head upon request by the user. 

Advantageously, the vehicle includes a first controller 
(not shown) to which the electrical cable 34 is connected and the 
25 harvesting head 1 8 includes a second controller (not shown) to which the 
electrical cable 36 is connected. The first and second controllers may 
thus exchange power and control electrical signals enabling the second 
controller to control the valves (not shown) supplying fluid to the devices 
of the head 18. It is to be noted that sensors, for example position 
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sensors, may be provided on the head 18 to supply data to the first and 
second controllers. 

The han/esting head 18 illustrated in Figure 1 includes 
5 a plurality of hydraulically powered devices to be controlled by the second 
controller. For example, the harvesting head 18 includes grapples 38, 40, 
a saw 42, feeder rollers 44, 46, a hydraulic cylinder 48 used to pivot the. 
pivotable portion 50 of the head 18 about pivot pin 52. 

-10 Figure 2 of the appended drawings illustrates the 

continuous rotary link 10 in an enlarged perspective view. Since the 
operation of conventional continuous rotary links transmitting fluids from 
' a fixed assembly to a rotatable assembly is believed well known to those 
skilled in the art, the fluid transmission system of the continuous rotary 

1 5 link 1 0 will only be described briefly hereinafter. 

The fixed assembly 12 includes three fluid conduit 
connectors 54, 56 and 58 to which the fluid conduits 20. 22 and 24 may 
respectively be connected. As can be better seen from the exploded view 

20 of Figure 3, the fixed assembly 12 is provided with a cylindrical portion 62 
including three circumferential channels 64, 66 and 68 each provided with 
an aperture connecting the channel to one of the fluid conduit connectors. 
On the other hand, the rotatable assembly 16 includes a cylindrical sleeve 
70 having an intemal diameter slightly larger than the outer diameter of 

25 the cylindrical portion 62. The sleeve 70 is provided with three fluid 
conduit connectors 72, 74 and 76 positioned to be registered with a 
respective circumferential channel 64. 66 or 68 when the sleeve 70 is 
mounted to the cylindrical portion 62. Each fluid connector 72, 74 and 76 
is configured to receive one of the fluid conduits 26, 28 and 30. 
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Fluid exchange between the fixed assembly 12 and the 
rotatable assembly 16 is therefore possible even during the rotation of the 
rotatable assembly 1 6 about the cylindrical portion 62. 

5 As will be easily understood by one skilled In the art, 

circumferential channels (not shown) could be provided in the internal 
surface of the sleeve 70 to replace the circumferential channels 64, 66 
and 68 without modifying significantly the operation of the continuous 
rotary link 10. 

It is to be noted that various elements illustrated in 
Figure 3 are advantageously used to provide an adequate continuous 
' rotary link. For example, a hydraulically powered motor 78 of the 
rotatable assembly 16 has a pinion 80 engaged to a gear 82 fixedly 
1 5 mounted to the cylindrical portion 62 to cause the rotation of the rotatable 
assembly 16 about the rotation axis 32 upon activation of the motor 78. 

It is also to be noted that in an alternate embodiment 
(not shown), the fixed assembly 12 and the rotatable assembly 16. could 
20 be swapped, i.e. the rotatable assembly 1 6 would be fixedly mounted to 
the boom 14, becoming a fixed assembly, while the fixed assembly 12 
would be rotatably inserted in the rotatable assembly 16. becoming a 
rotatable assembly. 

25 The continuous rotary link 10 of the present invention 

also includes an electrical signal transmission system for transmitting 
electrical signals from the fixed assembly 12 to the rotatable assembly 16. 
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The electrical signal transmission system includes a first 
electrical conductor port 84 provided in the fixed assembly 12. an 
electrical conductor conduit having a transversal portion . 86 and a 
longitudinal portion (not shown) provided in the cylindrical portion 62, a 
5 first electrical connector assembly 88 (Figure 3) mounted to the end of the 
cylindrical portion 62, a second electrical connector assembly 90 (Figure 
3) mounted to the cylindrical sleeve 70 and a second electrical conductor 
port 92. 

Figures 4 and 5 of the appended drawings illusfrate a 
part of the first and second electrical connector assemblies 88 and 90, 

The first electrical connector assembly 88 includes four 
circular electrical connectors 94. 96, 98 and 100 mounted to a cylindrical 
15 projection 102 of the assembly 88 via five electrical insulators 104, 106. 
108, 1 1 0 and 1 1 2 and via a mounting element 114. 

The first multiple conductor electrical cable 34, including 
four electrical conductors 118. 120, 122 and 124, is inserted jn the 
20 electrical conductor conduit of the fixed assembly 12. Each conductor 
118-124 is electrically connected to a respective circular electrical 
connector 94-100. 

The second electrical connector assembly 90 includes 
25 four electrical contact brushes 126. 128. 130 and 132 respectively 
mounted to the assembly 90 via a support 134 (schematically illustrated 
in dashed lines in Figure 4) to be in contact with one of the connector 94- 
100. 
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The second multiple conductor electrical cable 36 
including four electrical conductors 136, 138, 140 and 142 is inserted in 
the electrical conductor port 92 of the rotatable assembly 16. Each 
conductor 136-142 is electrically connected to a respective electrical 
5 contact brush 126-132. 

The respective electrical contact between the electrical 
connectors 94-100 and the electrical contact brushes 126-132 cause the 
respective continuous electrical connections between the electrical 
1 0 conductors 1 1 8-1 24 and the electrical conductors 1 36-142. The electrical 
contact between the first controller (not shown) of the vehicle and the 
second controller (not shown) of the harvesting head 18 may thus be 
•continuous during the rotation of the harvesting head 18 with respect to 
the boom 14 of the vehicle. 

15 

It is to be noted that while the electrical signal 
transmission system has been shown herein as having four connections, 
this number is not an essential feature of the present invention but has 
been selected to illustrate a ground path, a power path and two coded 
20 control signal paths. 

As will be easily understood by one skilled in the art, the 
electrical signal transmission system to allow the exchange of electrical 
signals between the fixed assembly 12 and the rotatable assembly 16 
25 could be different from the electrical signal transmission system described 
hereinabove. For example, the brushes 116-122 could be replaced by 
ball bearing type brushes (not shown) or the brushes could be mounted 
to the fixed assembly 12 while the circular connectors would be mounted 
to the rotatable assembly 16. In other words, any adequate system 
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allowing an exchange of electrical signals between a fixed assembly and 
a rotatable assembly rotating about the fixed assembly could be used. 

Although the present invention has been described 
5 hereinabove by way of preferred embodiments thereof, it can be modified, 
without departing from the spirit and nature of the subject invention as 
defined in the appended claims. 



# 

wo 99/37136 



PCT/CA99/00026 



12 



yvMAT IS ni AIMED IS: 

1. A continuous rotary link for a multifunction head 

comprising: 

5 a fixed assembly having a longitudinal axis; 

a rotatable assembly mounted to said fixed assembly: 
said rotatable assembly being rotatable about said longitudinal axis; 

means for transmitting fluid from said fixed assembly to 
said rotatable assembly; said fluid transmitting means having a first 
1 0 portion mounted to said fixed assembly and a second portion mounted to 
said rotatable assembly; 

at least one electrical signal transmission assembly 
■ including a first electrical connector mounted to said fixed assembly and 
a second electrical connector mounted to said rotatable assembly; one 
15 of said first and second electrical connectors being circular and coaxial 
with said longitudinal axis; the other of said first and second electrical 
connector contacting said one electrical connectors and running on said 
one electrical connector upon rotation of said rotatable assembly about 
said axis; 

20 whereby an exchange of electrical signals between said fixed assembly 
and said rotatable assembly is enabled by the cdntiriuous electrical 
contact between said first and second electrical connectors. 

2. A continuous rotary link as recited in claim 1, wherein 
25 said first electrical connector is circular and coaxial with said longitudinal 
axis. 



# 
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3. A continuous rotary link as recited in claim 2, wherein 
said second, electrical connector includes an electrical contact brush 
contacting said first electrical connector. 

5 4. A continuous rotary link as recited in claim 1 , wherein 

said at least one electrical signal transmission assembly includes four 
electrical signal transmission assemblies. 

5. A continuous rotary link as recited in claim 1 , wherein 
10 said fixed assembly includes a cylindrical element and wherein, said 
rotatable assembly includes a sleeve element configured to be rotatably 
mounted to said cylindrical element; said first portion of said fluid 
• transmission means includes three fluid conduits respectively connected 
to three circumferential channels provided on an external surface of said 
15 cylindrical element; said second portion of said fluid transmission means 
including three fluid conduits so provided in said sleeve element as to be 
respectively adjacent to one of said circumferential channel when said 
sleeve is mounted to said cylindrical element. 

20 6. A continuous rotary link as recited in claim 1 , further 

comprising means to rotate said rotatable assembly about said 
longitudinal axis with respect to said fixed pivot assembly. 

7. A continuous rotary link as recited in claim 6, wherein 
25 said rotating means include a hydraulically powered motor. 

8. A continuous rotary link as recited in claim 1 . wherein 
said fixed assembly also includes an electrical conductor conduit allowing 
electrical conductors to be inserted therein to be electrically connected to 
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said first electrical connector of said at least one electrical signal 
transmission assembly. 

9. A continuous rotary link as recited in claim 1 , wherein 
5 said fixed assembly in configured and sized to be mounted to an 

articulated boom of a vehicle. 

10. A continuous rotary link for a multifunction head 

comprising: 

10 a fixed assembly having a longitudinal axis; 

a rotatable assembly rotatably mounted to said fixed 
assembly and configured to receive the multifunction head; 

means for transmitting fluid between said fixed assembly 
and said rotatable assembly; said fluid transmitting means having a first 
1 5 portion mounted to said fixed assembly and a second portion mounted to 

said rotatable assembly; 

means for transmitting electrical signals between said 

fixed assembly and said rotatable assembly: said electrical signal 
transmitting means having a first portion mounted to said fixed assembly 
20 and a second portion mounted to said rotatable assembly. 

11. a continuous rotary link as recited in claim 10, 
wherein said electrical signal transmitting means include at least one 
electrical signal transmission assembly provided with a first electrical 

25 connector mounted to said fixed assembly and a second electrical 
connector mounted to said rotatable assembly; one of said first and 
second electrical connectors being circular and coaxial with said 
longitudinal axis; the other of said first and second electrical connector 
contacting said one electrical connectors and running on said one 
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electrical connector upon rotatipn of said rotatable assembly about said 
axis; 

whereby an exchange of electrical signals between said fixed assembly 
and said rotatable assembly is enabled by the continuous electrical 
5 contact between said first and second electrical connectors. 

12. A continuous rotary link as recited in claim 11, 
wherein said first electrical connector is circular and coaxial with said 
longitudinal axis. 

10 

13. A continuous rotary link as recited in claim 12, 
wherein said second electrical connector includes an electrical contact 
' brush contacting said first electrical connector, 

^5 14. A continuous rotary link as recited In claim 11, 

wherein said at least one electrical signal transmission assembly includes 
four electrical signal transmission assemblies. 

15. A continuous rotary link as recited in claim 10, 
wherein said fixed assembly includes a cylindrical element and wherein 
said rotatable assembly includes a sleeve element configured to be 
rotatably mounted to said cylindrical element; said first portion of said fluid 
transmission means includes three fluid conduits respectively connected 
to three circumferential channels provided on an external surface of said 
cylindrical element; said second portion of said fluid transmission means 
including three fluid conduits so provided in said sleeve element as to be 
respectively adjacent to one of said circumferential channel when said 
sleeve is mounted to said cylindrical element. 
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16. A continuous rotary link as recited in claim 10, 
further comprising means to rotate said rotatable assembly about said 
longitudinal axis with respect to said fixed pivot assembly. 

5 17. A continuous rotary link as recited in claim 16. 

wherein said rotating means include a hydraulically powered motor. 

18. A continuous rotary link as recited in claim 11, 
wherein said fixed assembly also includes an electrical conductor conduit 

10 allowing electrical conductors to be inserted therein to be electrically 
connected to said first electrical connector of said at least one electrical 
signal transmission assembly. 

19. A continuous rotary link as recited in claim 10, 
1 5 wherein said fixed assembly in configured and sized to be mounted to an 

articulated boom of a vehicle. 



20 



20. A continuous rotary link as recited in claim 10, 
wherein said fixed assembly in configured and sized to be mounted to a 
telescopic boom of a vehicle. 
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340 30 VISLANDA SE 
(72) UPPFINNARE CHRISTER LENNARTSSOM VISLANDA SE 



(301 PR10RITETSUPP61FTER 



(5^y BENXMMING ROTATOR 
(57) SAMMANDRAG 

^ Anordning for tiltning av arbetsverlctyc och direkt dampning 

^ av upplcommen svangningsrSrelse inbyggd i den roterande delen 

av rotatorn samt genom rotatorns uppbyggnad erh&llen bppning 
i dess aitt, Gom mojliggSr central dragning av kablar och 
'siangar. 





BEST AVAILABi£ COPY 



